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© A vehicle chassis transverse structural member. 

© A vehicle transverse structural member (1), par- 
ticularly for heavy vehicles. The structural member 
incorporates an axle and wheel assembly having 
independently sprung hub units(4). The structural 
member 1 provides both extra strength and stiffness 
for a chassis in addition to providing for improved 
wheel control. 

/5 



oo 
rs 

<M 

oo 



Q. 

LU 




Xerox Copy Centre 



1 



0 287 278 



2 



The invention relates to vehicle chassis' and in 
particular to those for heavy vehicles. 

At present most axle housings for driven 
wheels are resiliency mounted on a vehicle chas- 
sis. This arrangement unfortunately results in the 
chassis providing extensive twisting movement in 
response to force input at the wheels. In this way, 
the chassis generally supplements vertical wheel 
movement allowed by shock absorbers. Such chas- 
sis movement is. however, unpredictable and re- 
sults in a partially uncontrolled movement of the 
wheels. This is especially true at high vehicle 
speeds. Further, the large unsprung weight and the 
rigid coupling between wheels on opposite sides of 
the vehicle inherent in this arrangement adversely 
affect vehicle performance and contribute to road 
damage. Additionally, as a result of the extensive 
twisting of the chassis, special mounting arrange- 
ments for the vehicle payload, engine and cab are 
required. 

It is known to provide axle and wheel assem- 
blies in which the axle housing is secured to a 
vehicle chassis and the wheels are independently 
sprung. Such axle and wheel assemblies, however 
do not significantly contribute to chassis stiffness 
and are quite complex and therefore they are dif- 
ficult to manufacture and to connect to a vehicle, 
especially if it is desired to connect them at dif- 
ferent longitudinal positions on a vehicle. For exam- 
ple United Kingdom, Patent Specification Nos. 
1,128,251 and 1,028,316 describe suspension ar- 
rangements in which the axle housing is secured to 
a vehicle frame. Resilient bushings, however, are 
used for some of the connections and, further, the 
wheel hub is also directly connected to the vehicle 
frame. These suspension arrangements do not pre- 
vent chassis twist or significantly improve wheel 
stability as the suspension arrangement does not 
contribute to chassis stiffness and the wheel hubs 
are directly connected to the vehicle frame. A 
further problem with these suspension arrange- 
ments is that they are relatively complex due to the 
number of connections to a vehicle chassis result- 
ing in difficulties in manufacture and installation. 
For example, it would be extremely difficult to 
connect the suspension arrangements of these in- 
ventions at various longitudinal positions on a 
heavy vehicle. 

The present invention is directed towards pro- 
viding a vehicle chassis transverse structural mem- 
ber to solve these problems. 

According to the invention, there is provided a 
vehicle chassis transverse structural member, 
characterised in that the structural member incor- 
porates a drive axle and wheel assembly compris- 
ing:- 

an axle housing having a differential gear assem- 



bly; 

at least one pair of independently sprung hub units, 
each hub unit having an associated transverse hub 
s drive shaft, a support member, and a spring unit. 

By incorporating a drive axle and wheel assem- 
bly in a transverse structural member, manufacture 
and installation of such an assembly is relatively 

w ■ simple and inexpensive. A further advantage of the 
invention is that chassis weight for vehicles, and 
especially heavy vehicles is substantially reduced 
as there is no need for separate transverse struc- 
tural members in addition to those of the invention. 

15 As the hub units are independently sprung and 
there is no movement of the axle housing relative 
to the vehicle body, an extremely steady founda- 
tion for active control - wheel movement is pro- 
vided. This overcomes the problem of force input 

20 at wheels providing extensive twisting movement of 
a conventional chassis. 

In one embodiment of the invention, each hub 
unit support member and shock absorber is con- 
nected at its inner end to the axle housing. 

25 By arranging the drive axle and wheel assem- 
bly in this way, the only connections between the 
transverse structural member and a vehicle body 
are at the axle housing or struts rigidly secured to 
or integral with, the axle housing. Accordingly, in- 

30 stallation is extremely simple, especially when the 
transverse structural member of the invention is to 
be connected at various longitudinal positions on a 
vehicle. 

Ideally, the transverse structural member is 
35 adapted to be releasably connected to a vehicle 
chassis. 

In this way, the transverse structural member 
may be easily connected at various longitudinal 
positions on a vehicle by, for example, bolting 
40 rather than welding. 

In one aspect, there are two separate support 
members for each hub unit, namely, an upper 
support member connected to the respective hub 
unit above its central axis, and a separate lower 
45 support member connected to the respective hub 
unit below its central axis. 

In this way, adequate support is provided for 
hub units when used for heavy vehicles and/or 
when road surfaces are uneven, 
so In one embodiment, each hub unit support 

member is in the form of a wishbone member. 

It is known that such a support member pro- 
vides good support and can handle the large 
stresses involved. It may also be readily easily 
55 cast. 

In one aspect, each spring unit is connected 
intermediate an upper support member and the 
axle housing.. 
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This is a convenient arrangement as the spring 
units are not interposed between the upper and 
lower support members. 

Preferably, there are two spring units asso- 
ciated with each hub unit. 

This arrangement provides for durability and 
steady control of wheel movement even in very 
difficult wheel conditions. 

In this latter embodiment the two spring units 
are preferably connected to the lower support 
member. 

This results in the vehicle load being trans- 
ferred through the lower support member and the 
two spring units. 

Accordingly, the spring units are significantly 
lower, and as there are two spring units, drive can 
be easily provided by a hub drive shaft between 
them. 

In one aspect of the latter embodiment, the 
lower support member is in the form of a wishbone 
member and the upper support member is an 
elongate arm. 

This arrangement facilitates the provision of a 
transverse hub drive shaft in a convenient compact 
and durable assembly. The upper support member 
is only required to transmit horizontal components 
of loading and can be placed between two spring 
units. 

Ideally, the or each hub unit support member is 
of high strength cast iron construction. 

Ideally, the axle housing is of a high strength 
cast iron construction. 

Cast components are less expensive to manu- 
facture and are extremely suitable for handling 
large stresses. 

The invention will be more clearly understood 
from the following description of some preferred 
embodiments thereof, given by way of example 
only with reference to the accompanying drawings 
in which:- 

Rg. 1 is a perspective view from above of 
one side of a vehicle chassis transverse structural 
member according to the invention; 

Fig. 2 is a diagrammatic cross-sectional side 
view of four of the structural members mounted on 
a heavy vehicle; 

Fig. 3 is a part cross sectional diagrammatic 
end view of an alternative construction of trans- 
verse structural member, in use; 

Fig. 4 is a diagrammatic perspective view of 
portion of a further alternative construction of trans- 
verse structural member according to the invention. 

Referring to the drawings, and initially to Fig. 1 
there is illustrated a vehicle chassis transverse 
structural member indicated generally by the refer- 
ence numeral 1, The structural member 1 com- 
prises an axle housing of a differential gear assem- 
bly (not shown) formed by a suppport casting 2 of 



cast-iron construction, having a pair of transverse 
struts 3 for rigid connection with a vehicle. The 
structural member 1 further comprises a pair of 
independently sprung hub units 4, each driven by a 

5 transverse hub drive shaft 5 pivotally connected at 
its inner and outer ends by universal joints (not 
shown) to the support casting 2 and the associated 
hub unit 4, respectively. The structural member 1 
further incorporates two support members for each 

to hub unit 4, namely, a lower support member 6 and 
an upper support member 7. In this case, the lower 
support member 6 is in the form of a wishbone 
member pivotally connected at pins 8 to the sup- 
port casting 2 and to a stub axle 14 of the hub unit 

75 4 at a spherical ball joint 9. The hub unit upper 
support member 7 is in the form of an arm con- 
nected to the stub axle 14 at a spherical ball joint 
10 at its outer end and at its inner end it is pivotly 
connected at pins 12 to a spring bracket 13. Each 

20 hub unit 4 has two associated spring units, in this 
case springs 15. Each spring 15 is connected to a 
lower spring bracket 16 which is pivotly connected 
to the hub unit lower support member 6. At their 
upper ends, the springs 15 are connected to the 

25 springs bracket 13. 

In this case, the upper and lower hub unit 
support members 7 and 6 and the stub axle 14 are 
of high strength cast iron construction. 

Referring now to Fig. 2, four of the structural 

30 members 1 are illustrated in use. Parts similar to 
those described with reference to Rg. 1 are iden- 
tified by the same reference numerals. In this em- 
bodiment, the structural members 1 form part of a 
chassis of a heavy vehicle and are bolted between 

35 two longitudinal box sections 31. 

Mounted between the longitudinal box sections 
31 there is an engine 32 driving a gearbox 33, 
which in turn feeds a transverse drop box 34. 
Vehicle drive shafts 35 with universal joint connec- 

40 tions transfer drive from the transfer drop box 34 to 
the differental gear assemblies of each of the struc- 
tural members 1. The support casting 2 of each 
structural member 1 is bolted to the longitudinal 
box sections 31 at the struts 3 and the spring 

45 brackets 15 are also bolted to the longitudinal box 
sections 31 , 

It will be appreciated that the only connections 
required for the structural member 1 are bolt con- 
nections at the struts 3 and the spring brackets 13. 

so The structural member 1 may, therefore, be easily 
mounted at any desired position on a vehicle, or 
indeed, a trailer. As the structural member 1 forms 
part of the chassis and the hub units are indepen- 
dently sprung, an extremely steady foundation for 

55 active control of wheel movement is provided. This 
overcomes the problem of force input at wheels 
providing extensive twisting movement of a con- 
ventional chassis. A further advantage of the inven- 



3 



5 



0 287 278 



6 i 



tion is that chassis weight for vehicles, and espe- 
cially heavy vehicles is substantially reduced as 
there is no need for separate transverse structural 
members. Further, as there is no movement of the 
axle housing relative to the chassis and the vehicle 
body work connected to it. it is envisaged that the 
body work may be mounted low on the chassis 
and indeed it may be connected directly to the 
structural member 1 . 

As the hub units 4 are connected to the hub 
drive shafts 5 by universal joints and to the upper 
and lower support members 7 and 6 by spherical 
bail joints, they may be easily connected to a 
steering mechanism for steering. If it is not desired 
to use the wheels for steering, the hub units 4 may 
be relatively easily rigidly secured to the support 
casting 2 by tracking levers or other support mem- 
bers to prevent turning. 

It will further be appreciated that as the struc- 
tural member 1 may be relatively easily connected 
to other chassis members, installation time and 
costs are significantly reduced. Further, the inven- 
tion allows drive to be relatively easily transferred 
to heavy trailers. Another advantage is that road 
damage is greatly reduced as wheels on opposite 
sides of the vehicle are each independently 
sprung. 

It will also be appreciated that as the support 
casting, the brackets, the stub axles and the sup- 
port members for the hub units are all of high 
strength cast Iron construction, the structural mem- 
ber 1 is relatively cheap to manufacture, in addition 
to being extremely durable and suitable for use 
with heavy vehicles on unsuitable road conditions. 

Referring now to Rg. 3 there is illustrated an 
alternative construction of structural member ac- 
cording to the invention indicated generally by the 
reference numeral 40. The structural number 40 
incorporates an axle housing for a differential gear 
assembly 43 formed by a support casting 41 of 
rectangular box construction having two transverse 
reaction members 42 projecting upwardly and out- 
wardly therefrom. The structural member 40 incor- 
porates a pair of independently sprung hub units 
44 supported by a lower wishbone member 45 and 
an upper wishbone member 46. Each of the wish- 
bone members 45 and 46 is pivotally mounted on 
the support casting 41 at its inner end by pins 48 
and is connected to the hub unit 44 by spherical 
ball joints 49. Each hub unit 44 also has a hub 
drive shaft 50 connected at its inner end to the 
differential gear assembly 43 by a universal joint 
51 and at its other end to the hub unit 44 by a 
universal joint 52. In this case, each hub unit 44 
has one associated spring unit, namely a spring 
and damper assembly 55 connected intermediate 
the upper wishbone member 46 and the associated 
transverse reaction member 42. Wheels 56 are 



mounted on each hub unit 44. The support casting 
41 is illustrated in this case welded to longitudinal 
box sections 57 of a heavy vehicle 58. No other 
connections are required. The major difference be- 

s tween the structural members 1 and 40 of the 
invention are that in the latter the shock absorbers 
and the upper support members for the hub units 
are connected directly to the support casting of the 
structural member. A separate bracket is not pro- 

w vided in the latter case. The hub unit 44 includes 
outboard disc brakes 59. 

Referring now to Rg. 4 there is illustrated one 
transverse side of an alternative construction of 
structural member, indicated generally by the refer- 

75 ence numeral 60. Again, parts similar to those 
described with reference to the previous drawings 
are identified by the same reference numerals. The 
structural member 60 incorporates a support cast- 
ing 61 having two integral transverse reaction 

20 members 62 at each side. An independently 
sprung hub unit 63 is also provided at each side. 
Each hub unit 63 has a lower wishbone support 
member 64 pivotally connected at its inner end to 
the support casting 61 at pins 65 and connected at 

25 its outer end to the hub unit 63 by a spherical bail 
joint 66. An upper support member for each hub 
unit 63 is provided in the form of an arm 67 
pivotally connected at its inner end to the support 
casting 62 at pins 68 and at its outer end it is 

30 connected to the associated hub unit 63 by a 
spherical ball joint 70. In this case the ball of the 
spherical ball joint 70 is inserted in the upper 
support arm 67. The ball of the spherical ball joint 
66 is inserted in the hub unit 63. In this case, there 

35 are two spring units associated with each hub unit 
63. namely coil and damper assemblies 72. Each 
coil and damper assembly 72 is connected inter- 
mediate a lower wishbone support member 64 and 
a transverse reaction member 62. Each hub unit 63 

40 has an associated hub drive shaft with universal 
joints at each end which, for clarity have not been 
illustrated in this embodiment. 

It will be appreciated that this arrangement is 
extremely compact as the shock absorbers do not 

45 protrude above the level of the support casting 61. 
Again, many of the parts which, in use, will be 
stressed namely, the lower wishbone support 
member, the upper support arm, the stub axles of 
the hub units and the support casting 1 are of high 

50 strength cast construction. It will be appreciated 
that the axle and wheel assembly incorporated in 
the structural number 60 is extremely durable and 
reliable as vehicle load is transferred through the 
spring units 72, the lower wishbone support mem- 

55 bers 64 and thence through the hub unit 63. The 
upper support arm 67 is required to transmit hori- 
zontal components of impact loading and to re- 
strain the hub unit. 
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Needless to say, the invention is not limited to 
the particular arrangements illustrated. For exam- 
ple, any type of spring unit may be used, for 
example, springs, or spring and damper assem- 
blies. Hydro-pneumatic, pneumatic torsion bar or 
leaf configuration springs may be used. Further, 
the dampers will be direct acting strut, level, rotary 
or any other suitable configuration. It is also envis- 
aged that the support members for the hub unit 
may be of any construction other than those illus- 
trated. The hub unit of the invention may incor- 
porate a speed reduction gear assembly. Although 
the structural member of the invention has been 
illustrated in one embodiment with outboard disc 
brakes, it is envisaged that inboard disc brakes 
may alternatively be used. 

The invention is not limited to the embodi- 
ments hereinbefore described but may be varied in 
construction and detail. 



Claims 



6. A transverse structural member as claimed 
in claims 4 or 5 in which each spring unit (55) is 
connected intermediate an upper support member 
(46) and the axle housing (42). 
5 7. A transverse structural member as claimed 

in any preceding claim in which there are two 
spring unit (15) associated with each hub unit (4). 

8. A transverse structural member as claimed 
in claim 7, in which the two spring units (15) are 

10 connected to the lower support member. 

9. A transverse structural member as claimed 
in claim 8, in which the lower support member (6) 
is in the form of a wishbone member and the upper 
support member (7) is an elongate arm. 

75 10. A transverse structural member as claimed 
in any preceding claim in which each hub unit 
support member (6.7) is of high strength cast iron 
construction. 

11. A transverse structural member as claimed 

20 in any preceding claim in which the axle housing 
(2) is of high strength cast iron construction. 



1. A vehicle chassis transverse structural mem- 
ber (1), characterised in that the structural member 25 
incorporates a drive axle and wheel assembly com- 
prising: 

an axle housing (2) having a differential gear as- 
sembly; 30 

at least one pair of independently sprung hub 
units(4), each hub unit (4) having an associated 
transverse hub drive shaft (5). a support member 
(6,7) and a spring unit (15). 35 

2. A transverse structural member as claimed 
in claim 1 . in which each hub unit support member 
(6.7) and spring unit (15) is connected at its inner 
end to the axle housing (2). 

3.. A transverse structural member as claimed ao 
in claims 1 or 2. wherein the transverse structural 
member is adapted to be releasably connected to 
a vehicle chassis (31). 

4. A transverse structural member as claimed 

in any proceeding claim, in which there are two 45 
separate support members (6, 7) for each hub unit 
(4). namely, an upper support member (7) con- 
nected to the respective hub unit above its central 
axis, and a separate lower support member (6) 
connected to the respective hub unit (4) below its 50 
central axis. 

5. A transverse structural member as claimed 
in any preceding claim, in which each hub unit 
support member (6.7) is in the form of a wishbone 
member. 55 
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